WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) 



A61K 7/13 



Al 



(11) International Publication Number: 
(43) Internationa] Publication Date: 



WO 95/15144 

8 June 1995 (08.06.95) 



(21) International Application Number: PCIYEP94/03826 

(22) International Filing Date: 18 November 1994 (18.11.94) 



(30) Priority Data: 
3568/93-9 



30 November 1993 (30.11.93) CH 



(71) Applicant (for all designated Stales except US): QBA-GHGY 

AO [CWCHk Kxybeckstrasse 141, EM002 Basle (CH). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): MOCKU. Peter [CH/CH]; 
Sandgrabenstrasse 13, D-4124 Schonenbuch (CH). 



(74) Common Representative: CIBA-GHGY AO; Klybcckstrasse 
141. CH-4002 Basle (CH). 



(81) Designated States: AU, BR, CA, CN, CZ, FI, HU, JP, KR, 
NO, NZ, PL, RU, SI, SK, UA, US, European patent (AT, 
BE, CH. DE, DK, ES, FR, GB, OR, BE, IT, LU, MC, NL. 
PT, SB). 



Published 

With international search report. 



(54) Title: CATIONIC DYES FOR KERATIN-CONTAINING FIBRES 
(57) Abstract 

Keratm-comammg fibres, In particular human hair, are dyed using dyes using dyes of formulae (1) to (9) indicated in claim 1. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 




MR 


Manrltenui 


AU 




GB 




MW 


Malawi 


BB 


Barbadof 


CN 


Guinea 


NB 


Netfacrhndi 


BB 


Belgium 


GR 


Greece 


NL 


BF 


BujfcJua Feso 


HU 


Hungary 


NO 




BG 


Bulgaria 


IB 


Ireland 


NZ 


New T+fiifpfl 


BJ 




IT 


Inly 


PL 


Poland 


BR 


Bnzfl 


JP 


Japan 


PT 


Portugal 


BY 


Betxros 


KB 


Kenya 


RO 




CA 




KG 


KyrgYstn 


RU 


Koanan txaeranoD 


CF 


Ccctnl AfHcsn Republic 


KP 




SD 




cc 


Congo 




of Korea 


SB 


Sweden 


CH 


Swftaeriand 


KR 


RcpnbBc of Korea 


a 


Slovenia 


a 


Cfite dlvooe 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 




U 




SN 


Senegal 


CH 


China 


LK 


Sri Lanka 


TO 


Chad 


CS 




Ul 




TG 


Tom 


cz 




LV 


Unrh 


TJ 


TajBtaB 


DE 


Germany 


MC 




TT 


Trinidad and Tobago 


DK 




MD 


Republic of Moldova 


UA 


Ukraine 


B8 


£u 


MG 


Madagascar 


US 


United State* of Anwfc* 


n 




ML 


Mat 


uz 




re 




MN 




VN 


Viet Nam 


GA 













WO 95/15144 



PCI7EW4/03826 



-1- 



Cat1on1c dyes for keratin-containing fibres 

The present invention relates to a process for dyeing keratin-containing fibres, in 
particular human hair, with canonic dyes. 

By far the largest proportion of all hair dyeings are carried out, even today, using so-called 
"oxidation colours", which involves applying small, colourless precursor molecules to the 
hair and reacting them by an oxidation process to form larger, coloured molecules. 
Although this produces the most durable ("permanent") colourings, increasing reservations 
are being voiced about possible toxicological risks posed not only by the substances used 
as starting materials but also by the oxidation intermediate and end products, whose 
precise composition is virtually uncontrollable. Further disadvantages are the relatively 
complicated use and in particular also the hair damage due to the aggressive chemicals 
used. 

The other, so-called "semipermanent" and "temporary" colourings involve die use of 
ready-prepared dyes, specifically primarily uncharged disperse dyes and relatively 
sparingly water-soluble acid dyes. Cationic dyes, by contrast, play only a very minor part 
As the terms "semipermanent" and "temporary" indicate, these colourings only have a 
medium to poor fastness level. Especially the cationic dyes have a reputation for poor 
hydrolysis and light resistance and for uneven colouring of the hair, for example between 
root and tip (see: John F. Corbett The Chemistry of Hair-care Products, JSDC August 
1976, p. 290). In addition, the known cationic dyes have an insufficient build-up; Le., even 
if increased amounts are used, it is impossible to exceed a certain, relatively low, colour 
strength. For instance, it is not possible to achieve a deep black coloration with the most 
important cationic hair dyes Basic Yellow 57, Basic Red 76, Basic Blue 99, Basic Brown 
16 and Basic Brown 17 which are used in practice. For the same reason it is difficult to 
tint relatively dark natural hair with these dyes. 

It has now been found that surprisingly cationic dyes of the below-indicated formulae 
have none of these disadvantages. They can be used to achieve in a very simple way and 
under gentle conditions very deep dyeings having excellent light, shampooing and crock 
fastness properties. Owing to their extremely clean shades, they also extend the range of 
possible mixed shades considerably, especially in the direction of the increasingly 
important brilliant fashion colours. 
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fastness properties. Owing to their extremely clean shades, they also extend the range of 
possible mixed shades considerably, especially in the direction of the increasingly 
important brilliant fashion colours. 

The present invention accordingly provides a process for dyeing keratin-containing fibres, 
which comprises treating the fibres with a dye of the formula 
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Rj is unsubstitutcd or OH-, C r C 4 alkoxy-, halogen-, CN-, amino-. Cj-Qmonoalkylamino- 
or di-C r C 4 alkylamino-substituted C]-C 4 alkyl, 

R 2 and R 3 arc independently of each other hydrogen or unsubstitutcd or OH-, 
C r C 4 alkoxy-, halogen-, CN-, amino-, C r C 4 monoalkylamino- or 
di-C 1 -C 4 alkylamino-substituted C r C 4 alkyl, or 

R 3 and R 2 arc together with the nitrogen atom joining them together a 5- or 6-membercd 
ring, 

R 4 is hydrogen or CN, 

R 5 is hydrogen, C,-C 4 alkoxy, halogen, C,-C 4 alkyl or C r C 4 alkylcarbonylamino, or 
R 5 and R 2 arc together with the nitrogen and carbon atoms joining them together a 5- or 
6-membercd ring, 

R 6 is hydrogen or unsubstituted or OH-, C r C 4 alkoxy-, halogen-, CN-, amino-, 
C r C 4 monoalkylamino-, di-Q-Qalkylamino- or tri-C r C 4 alkylammonium-substituted 
C r C 4 alkyl, 

R 7 is hydrogen, unsubstituted or OH-, C r C 4 alkoxy-, halogen-, CN-, amino-, 
C r C 4 monoalkylamino- or di-C r C 4 alkylamino-substituted C r C 4 alkyl or Cj-Qalkoxy, 
D] is the radical of a diazo component of the formula 




K is the radical of a coupling component of the formula 
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with the proviso that cither Dj or K carries a canonic charge, 
R 8 is hydrogen, C r C 4 alkyI, C,-C 4 alkoxy, halogen or amino, 
R9 is hydroxy 1 or amino 

A is CN or tri-C r C 4 alkylammonium-substituted CpQalkoxycarbonyl, 
B is a radical of the formula 



Rjo and R n arc independently of each other hydrogen or unsubstituted or OH-, 
C r C 4 alkoxy-, halogen-, CN-, amino-, C r C 4 monoalkylamino- or 
di-C r C 4 alkylamino-substituted C r C 4 alkyl, or 

R 10 and R n are together with the nitrogen atom joining them together a 5- or 6-membered 
ring, and 

An® is a colourless anion. 

For the purposes of the present invention, alkyl radicals are generally straight-chain or 
branched C r C 4 alkyl groups. Suitable arc for example methyl, ethyl, n-propyl, isopropyl, 
n-butyl, sec-butyl or tert-butyl. 

Suitable alkoxy radicals arc those having 1 to 4 carbon atoms, e.g. methoxy, ethoxy, 
propoxy, isopropoxy, n-butoxy, isobutoxy or tert-butoxy. 

Halogen is to be understood as meaning fluorine, bromine, iodine or in particular chlorine. 

If R5 and R 2 arc combined with the nitrogen atom and the two carbon atoms joining them 
together into a 5- or 6-membercd ring, this ring may contain a further heteroatom, for 
example oxygen or sulfur. Moreover, the ring may be substituted, for example by 
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hydroxyl, alkoxy, alkyl, halogen, CN or phenyl, or cany a further fused-on benzene ring. 
Preferred rings formed by R 5 , R 2 , the linking carbon atoms and the nitrogen atom are 
pynoline, dihydrooxazine and di- or tetrahydropyridine rings carrying 0 to 4 methyl 
groups. 

R 2 and R 3 can also combine with the nitrogen atom joining them together to form a 
piperidine, moipholine or piperazine radical. The piperazine radical can be substituted at 
the nitrogen atom which is not bonded to the phenyl ring by C r C 4 alkyl or 
hydroxy-C r C 4 alkyl or amino-C r C 4 alkyl. The preferred substituent is hydroxyethyl. 

Suitable anions An® include organic as well as inorganic anions, for example chloride, 
bromide, sulfate, hydrogensulfate, methosulfate, phosphate, borotetrafluoride, carbonate, 
bicarbonate, oxalate, formate, acetate, propionate, lactate or complex anions, such as the 
anion of zinc chloride double salts. 

The anion is generally given by the method of preparation. Preferred anions are chloride, 
sulfate, hydrogensulfate, methosulfate, phosphate, formate, acetate or lactate. 

To dye by the process of the invention it is preferable to use a dye of the formula (1) or 
(2). 

Of the dyes of the formula (1 ), particular preference is given to those where R r is 
unsubstituted C r C 4 alkyl, especially methyl or ethyl. 

Particular preference is also given to dyes of the formula (1) where R 2 and R 3 are 
independently of each other hydrogen or unsubstituted C r C 4 alkyl t especially methyl or 
ethyl, and to those where R 5 is hydrogen, methoxy, ethoxy, chlorine, methyl or ethyl. 

Of the dyes of the formula (1 ), particular preference is further given to those where D is 
the radical of a diazo component of the formula 




where R, is unsubstituted C r C 4 alkyl, especially methyl or ethyl, and R 2 is hydrogen or 
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unsubstituted C r C 4 alkyl, especially methyl or ethyl. 

Preferred dyes of the formula (2) arc those where D x is the radical of a diazo component of 



or. 



the formula and K is the radical of a coupling component of the formula 



7^0 



and those where D, is the radical of a diazo component of the formula 



HN-NH 




HN tS55 ^N^B and K « the radical of a coupling component of the formula 



where R, is unsubstituted C r C 4 alkyl, especially methyl or ethyl, R 2 and R 3 



are independendy of each other hydrogen or unsubstituted C r C 4 alkyl, especially methyl 
or ethyl, and R9 is hydroxyl or amino. 

In the dyes of the formula (3), either the radical A or the radical has to cany a 
trialkylammonium group. 

Preferred dyes of the formula (3) are those where A is CN, R 5 is hydrogen or unsubstituted 
C r C 4 alkyl, especially methyl or ethyl, R 2 is unsubstituted C,-C 4 alkyl, especially methyl 
or ethyl, and R 6 is tri-Cj-Cjalkylammonium. 

A trialkylammonium group A in the dyes of formula (3) is preferably a 
tri-C r C2alkylammonium group. In such dyes, R 2 and R 6 are preferably independently of 
each other hydrogen or unsubstituted C,-C 4 alkyl, especially methyl or ethyl, and R5 is 
preferably hydrogen, methoxy, ethoxy, chlorine, methyl or ethyl. 
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In preferred dyes of formula (4), R 1 is unsubstitutcd C r C 4 alkyl, especially methyl or 
ethyl, and R 2 and R 5 are independently of each other hydrogen or unsubstituted 
C r C 4 alkyl, especially methyl or ethyl. 

Of the dyes of the formula (5), particular preference is given to those where R } is 
unsubsdtuted CrQalkyl, especially methyl or ethyl 

Particular preference is also given to the dyes of the formula (5) where R 2 and R 3 are 
independently of each other hydrogen or unsubsdtuted C r C 4 alkyl, especially methyl or 
ethyl. 

In a dye of formula (6), preferably R, is unsubsdtuted C r C 4 alkyU especially methyl or 



ethyl, and E is a radical of the formula 




where R 2 and R 3 are independently of each other hydrogen or unsubsdtuted C r C 4 alkyl, 
especially methyl or ethyl, and R 5 is hydrogen or unsubsdtuted C r C 4 alkyl, especially 
hydrogen. 

Of the dyes of the formula (7), preference is given to the use of those where R, is 
unsubsdtuted C r C 4 alkyl, especially methyl or ethyl. 

Particular preference is also given to dyes of the formula (7) where R 2 and R 3 are 
independendy of each other hydrogen or unsubstitutcd C r Qalkyl, especially methyl or 
ethyl, and R 10 and R] x are each hydrogen. 

In a dye of the formula (8), preferably R, is unsubstitutcd C r C 4 alkyl, especially methyl or 
ethyl. 

Particular preference is also given to dyes of the formula (8) where R 2 , R 3 , R 10 and R n are 
each independendy of the others hydrogen or unsubstituted C r Qalkyl, especially methyl 
or ethyl. 

Of the dyes of the formula (9), preference is given to using those where R, and R 2 are 
each unsubstituted C,-C 4 alkyl, especially methyl or ethyl. 
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The dyes of the fonnulae ( 1 ) to (9) are known or can be prepared in a manner known per 

se. 

The present invention further provides a process for dyeing keratin-containing fibres, 
which comprises treating the fibres with a mixture of at least two cationic dyes of the 
fonnulae (1) to (9). 

Preference is given to using a mixture of at least three cationic dyes of the fonnulae (1) to 
(9) and in particular to a mixture of a yellow, a red and a blue cationic dye of the formulae 
(Dto(9). 

The processes of the invention are suitable for dyeing furs and also animal and human 
hair, especially live human hair and domestic animals* hair. As a consequence of the high 
affinity and the good water solubility of the dyes used, it is possible to do the dyeing at 
room temperature from aqueous solutions without any assistants whatsoever. 

However, it is also possible to use any customary cationic dye assistants used in the 
dyeing of hair, for example wetting agents, swelling agents, penetration aids or scents. In 
addition, the dyes can be incorporated into shampoos, creams, gels or pastes. Such 
cosmetic formulations for dyeing hair comprising at least one dye of the above-indicated 
fonnulae (1) to (6) and also assistants form a further pan of the subject-matter of the 
present invention. 

A particular advantage of the dyes used according to the invention for dyeing hair is that, 
owing to the good build-up of the dyes, the colourings can be prepared by the trichromatic 
principle; that is, it is possible by using a yellow, a red and a blue dye in suitable mixtures 
of these dyes to achieve virtually all shades. In addition, exact prediction of the shades 
obtained is possible, which is not the case with the so-called "oxidation dyes" owing to the 
varying composition of the end products. 

Using colorimetric methods of measurement it is also possible to obtain on natural, 
unbleached hair predicted shades having regard to the hair's natural colour by determining 
its yellow, red and blue content and deducting it from the recipe of the desired shade. This 
is not feasible with the hair dyes previously used. 
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The colourings obtained are crock-, water-, wash- and light-fast and stable to 
permanent-deformation agents, for example thioglycolic acid. 

The Examples which follow illustrate the invention. Parts and percentages arc by weight 
The temperatures arc given in degrees Celsius. 

Example 1: A braid-sewn strand of blond, natural, untreated human hair is dyed at 25°C 
for 5 minutes in a conventional manner with a dye emulsion containing 0.1 % of the blue 
dye of the formula 




3.5 % of Cetearyl Alcohol 

1.0% of Ceteareth 80 

0.5 % of glyceryl mono-di-stearate 

3.0 % of stearamide DEA 

1.0 % of stearamphopropylsulfonate 

0.5 % of polyquatemium-6 and 

water to 100 %. 

Then the hair is thoroughly rinsed with water and air-dried. The result is an intensive 
brilliant blue colouring. The light, shampooing and friction fastness properties of the 
colouring according to the invention arc excellent 

Example 2: Example 1 is repeated with the dye of the formula 




affording an intensively yellow colouring with likewise excellent fastness properties. 
Example 3: A 1 % solution of the dye of the formula 
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NH 2 



CI 



"e 



in a surfactant base containing 10 % of cocoamphoglycinate and 90 % of water is applied 
to Chinese, bleached yak hair at 25°C for 5 minutes, and then the hair is thoroughly rinsed 
and air-dried. An intensively red colouring is obtained with good light fastness. 

Examples 4-35: The method of Examples 1-3 is applied with the dyes listed below in the 
table, affording colourings on the hair in the specified hues. 
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Example 



Dye 



Hue 




blue 



blue 



yellow 



orange 



reddish orange 



yellow 
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violet 



yellow 
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WHAT IS CLAIMED IS: 

1. A process for dyeing keratin-containing fibres, which comprises treating the fibres with 
a dye of the formula 




I 
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R, is unsubstituted or OH-, C,-C 4 alkoxy-, halogen-, CN-, amino-, C r C 4 monoalkylamino- 
or di-C r C 4 alkylamino-$ubstuuted C r C 4 alkyl, 
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R 2 and R3 arc independently of each other hydrogen or unsubstituted or OH-, 
C r C 4 alkoxy-, halogen-, CN-, amino-, C r C 4 monoalkylamino- or 
di-C r C 4 alkylamino-substituted C 1 -C 4 alkyl, or 

R 3 and R2 arc together with the nitrogen atom joining them together a 5- or 6-membercd v 
ring, 

R 4 is hydrogen or CN, 

R 5 is hydrogen, C,-C 4 alkoxy, halogen, C r C 4 alkyl or C r C 4 alkylcarbonylamino, or 
R 5 and R 2 arc together with the nitrogen and carbon atoms joining them together a 5- or 
6-membercd ring, 

R 6 is hydrogen or unsubstituted or OH-, C r C 4 alkoxy-, halogen-, CN-, amino-, 
C r C 4 monoalkylamino-, di-C r C 4 alkylamino- or tri-C r C 4 alkylammonium-substituted 
C r C 4 alkyl, 

R 7 is hydrogen, unsubstituted or OH-, C r C 4 alkoxy-, halogen-, CN-, amino-, 
C r C 4 monoalkylamino- or di-C r C 4 alkylamino-substituted C r C 4 alkyl or C r C 4 alkoxy, 
D x is the radical of a diazo component of the formula 




K is the radical of a coupling component of the formula 




with the proviso that either D, or K carries a cationic charge, 
R 8 is hydrogen, C 1 -C 4 alkyl, C r C 4 alkoxy, halogen or amino, 
R9 is hydroxy! or amino 

A is CN or tri-Cj-Qalkylammonium-substituted C r C 4 alkoxycarbonyl, 
B is a radical of the formula 
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N N 




E is a radical of the formula 




Rio and R n are independently of each other hydrogen or unsubstituted or OH-, 
C r Qalkoxy % halogen-, CN-, amino-, C r C 4 monoaIkylamino- or 
di-C r C 4 alkylamino-substituted C r C 4 alkyl t or 

R 10 and R n arc together with the nitrogen atom joining them together a 5- or 6-membered 
ring, and 

An© is a colourless anion. 

2. A process according to claim 1, wherein the dye used has the formula (1) or (2). 

3. A process according to either of claims 1 and 2, wherein the dye used has the formula 
(1) where R x is unsubstituted C r C 4 alkyl, especially methyl or ethyl. 

4. A process according to any one of claims 1 to 3, wherein the dye used has the formula 
(1) where R 5 is hydrogen, methoxy, ethoxy, chlorine, methyl or ethyl 

5. A process according to any one of claims 1 to 4, wherein the dye used has the formula 
(1) where D is the radical of a diazo component of the formula 



where R, is unsubstituted C r C 4 alkyl, especially methyl or ethyl, and R 2 is hydrogen or 
unsubstituted C r C 4 alkyl, especially methyl or ethyl. 
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6. A process according to claim 1, wherein the dye used has the formula (2) where Dj is 



Or, 



the radical of a diazo component of the formula and K is the radical of a 

I ® 
R, 



coupling component of the fonnula R r'^N /Vs *^ or the formula (2) where Dj is the 

2 l 



HN-NH 

radical of a diazo component of the formula HN *^ifL 

I 



and K is the radical of a coupling component of the formula 




// where R. is 



unsubstituted C r C 4 alkyl f especially methyl or ethyl, R 2 and R 3 are independendy of each 
other hydrogen or unsubstituted C r C 4 alkyl, especially methyl or ethyl, and R9 is hydroxyl 
or amino. 

7. A process according to claim 1 , wherein the dye used has the formula (3) where A is 
CN, R 5 is hydrogen or unsubstituted C r C 4 alkyl, especially methyl or ethyl, R 2 is 
unsubstituted C r C 4 alkyl, especially methyl or ethyl, and R* is tri-C 1 -C 2 alkylammonium. 

8. A process according to claim 1, wherein the dye used has the fonnula (3) where A is 
tri-C r C2alkylammonium, R 2 and R 6 are independently of each other hydrogen or 
unsubstituted C,-C 4 alkyl, especially methyl or ethyl, and R 5 is hydrogen, methoxy, 
ethoxy, chlorine, methyl or ethyl. 



9. A process according to claim 1, wherein the dye used has the formula (4) where R, is 
unsubstituted Q-Qalkyl, especially methyl or ethyl, and R 2 and R 5 are independently of 
each other hydrogen or unsubstituted C r C 4 alkyl, especially methyl or ethyl. 
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10. A process according to claim 1, wherein the dye used has the formula (5) where R x is 
unsubstituted C r Qalkyl, especially methyl or ethyl. 

1 1. A process according to either of claims 1 and 10, wherein the dye used has the formula 
(5) where R 2 and R 3 are independently of each other hydrogen or unsubsdtuted 
CVQalkyl, especially methyl or ethyl. 

12. A process according to claim I, wherein the dye used has the formula (6) where Rj is 
unsubsdtuted Cj-Qalkyl, especially methyl or ethyl, and E is a radical of the formula 



other hydrogen or unsubstituted C r C 4 alkyl, especially methyl or ethyl, and R5 is 
hydrogen or unsubstituted CrQalkyl, especially hydrogen. 

13. A process according to claim 1, wherein the dye used has the formula (7) where R x is 
unsubstituted C r C 4 alkyl, especially methyl or ethyl. 

14. A process according to either of claims 1 and 13, wherein the dye used has the formula 

(7) where R 2 and R 3 are independently of each other hydrogen or unsubstituted 
C r C 4 alkyl, especially methyl or ethyl, and R 10 and R n are each hydrogen. 

15. A process according to claim 1, wherein the dye used has the formula (8) where Rj is 
unsubstituted C]-C 4 alkyl, especially methyl or ethyl. 

16. A process according to either of claims 1 and IS, wherein the dye used has the formula 

(8) where R 2 , R3, R 10 and R n arc each independently of the others hydrogen or 
unsubstituted C r C 4 alkyl, especially methyl or ethyl. 

17. A process according to claim 1 , wherein the dye used has the formula (9) where R x 
and R 2 are each unsubstituted C r C 4 alkyl, especially methyl or ethyl. 




where R 2 and R 3 are independentiy of each 



18. A process according to any one of claims 1 to 17, wherein the fibres are treated with a 
mixture of at least two cationic dyes of the formulae ( 1 ) to (9). 
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19. A process according to claim 18, wherein the fibres are treated with a mixture of at 
least three cationic dyes of the formulae ( 1 ) to (9). 

20. A process according to claim 19, wherein the fibres are treated with a mixture of a 
yellow, a red and a blue cationic dye of the formulae (1) to (9). 

21. A process according to any one of claims 1 to 20 for dyeing live human hair. 

22. A process according to any one of claims 1 to 20 for dyeing hairs of domestic animals. 

23. A process for dyeing hairs of live animals and humans, which comprises using one of 
the processes of claims 1 to 20 together with colorimetric methods of measurement to 
obtain prcdeterminablc shades. 

24. A cosmetic formulation for hair dyeing comprising at least one of the dyes of the 
formulae (1) to (9) as set forth in claim 1 and also further assistants. 

25. A process for dyeing hair on live animals and humans, which comprises using a 
mixture of at least two ready-prepared dyes of the formulae (1) to (6), preferably a mixture 
of a yellow, a red and a blue dye, together with colorimetric methods of measurement to 
obtain predeterminable shades. 
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12-01-73 


BE-A- 


784359 


04-12-72 




CA-A- 


1021324 


22-11-77 




CA-A- 


1020463 


08-11-77 




CH-A- 


560539 


15-04-75 




DE-A- 


2227214 


14-12-72 




GB-A- 


1360562 


17-07-74 




LU-A- 


63287 


22-01-73 






3869454 


04-03-75 




US-A- 


3985499 


12-10-76 








24-04-79 




LU-A- 


64565 


16-07-73 


FR-A-2282860 


26-03-76 


LU-A- 


70835 


19-08-76 




BE-A- 


832887 


01-03-76 




CA-A- 


1051875 


03-04-79 




CH-A- 


581997 


30-11-76 




DE-A- 


2538363 


13-05-76 




GB-A- 


1491930 


16-11-77 




US-A- 


3985499 


12-10-76 




US-A- 


4151162 


24-04-79 



DE-A-4137005 13-05-93 NONE 



Pbb FCT/OAOIt <paat tefly MM4 (Mgr 1MB) 



